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ABSTRACT
In supersymmetric models without R-parity neutrinos naturally become massive
and mix with each other. We explore the predictions of a very restricted model
with only three free parameters and nd that this model naturally yields masses
and mixing angles compatible with experimental results from solar and atmo-
spheric neutrino experiments. Furthermore, there is a tiny region in parameter
space where the solution to the solar neutrino puzzle is compatible with either
the LSND result or the existence of signicant hot dark matter neutrinos.

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In the Standard Model of elementary particles (SM) both lepton number (L) and baryon
number (B) are conserved due to an accidental symmetry, i.e. there is no renormalizable, gauge-
invariant term that would break the symmetry. In the minimal supersymmetric extension of
the SM (MSSM) the situation is dierent. Due to a the variety of scalar partners the MSSM
allows for a host of new interactions many of which violate B or L.
Since neither B nor L violation has been observed in present collider experiments these
couplings are constrained from above. More constraints arise from neutrino physics or cosmol-
ogy. Thus, all lepton and baryon number violating interaction are often eliminated by imposing






, where S is the spin.
One very attractive feature of R
p
conserving models is that the lightest supersymmetric particle
(LSP) is stable and a good cold dark matter candidate.
2
However, while the existence of a dark matter candidate is a very desirable prediction, it
does not prove R
p
conservation and one should consider more general models. Here, we will
investigate the scenario where R
p






H, where H is
the Higgs coupling to up-type fermions and L
i
(i = 1; 2; 3) are the left-handed lepton doublets.
Clearly, these Higgs-lepton mixing terms violate lepton-number. As a result, majorana masses
will be generated for one neutrino at tree-level and for the remaining two neutrinos at the one-
loop level. These masses were calculated in the frame-work of minimal supergravity in ref. 4
and the numerical results will be briey summarized here.
There are three R
P
violating parameters which can be used to x 1) the tree-level neutrino














. In g. 1 we have scanned the entire SUSY parameter space consisting
of the Higgsino (gaugino) mass parameter,  (m
1=2
), the trilinear scalar interaction parameter
A
0
, and the ratio of Higgs VEVs, tan. The universal scalar mass parameter m
0
is xed by



















= 1. We x m












































= 0:004 in order to accommodate the LSND result.
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We see that most models
are already ruled out by collider constraints and even more by dark matter (DM) constraints.
However, a very small (but non-zero) number of models yields a prediction compatible with
the LSND result (the dotted line is lower limit of LSND).
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